The synthesis, characterization, thermogravimetric and antioxidant activity studies of Schiff bases derived from 4-phenyl-1,3,5-triazine-2,6-diamine and 3,5-di-tert- 
Introduction
Schiff bases are organic compounds which contain the azomethine group (-C=N-). These compounds are synthesized by the reaction of a primary amine and an active carbonyl compound (aldehyde or ketone) [1] [2] [3] .
A great deal of information regarding the properties of synthetic Schiff bases of potential biological interest has arisen during the last few years [4] [5] , Different classes of organic compounds containing rich conjugated system can be observed when these compounds contain hydroxyl groups attached to aromatic rings. For example, compounds containing an azomethine group (-CH=N-) known as Schiff bases are formed by the condensation of a primary amine with carbonyl compounds. Schiff bases obtained from aromatic aldehydes and aromatic amines have an effective conjugation system and quite stable.
Schiff bases are important compounds owing to their wide range of biological activities and industrial application. They have been found to posses the pharmacological activities such as anticancer [6] , antimicrobial [7] , anti-inflammatory [8] and antioxidants [9, 10] .
Such activities may be related to the structural arrangements of the ligands, and to the nature of the substituent groups [11] .
In this work, we are encouraged to synthesize triazine Schiff bases containing hydroxyl groups attached to the aromatic ring (Figure 1 ), along with their nickel , copper and zinc complexes. The novel compounds were characterized on the bases of elemental analysis, IR, 1 H and 13 C NMR spectroscopy, UV-Vis as well as thermogravimetric analysis (TGA) with a view to further investigating the radical scavenging abilities of these novel compounds using the DPPH method. 
Anti-oxidant activity of the ligand and complexes by DPPH method:
Free radical scavenging activity of the test compounds were determined by the 1,1-diphenyl picrylhydrazyl (DPPH) assay method [12] . Each of the Schiff bases and complexes were dissolved in DMSO to obtain concentration of 1 mg/ml. These stock solutions were then diluted to 5, 10, 25, 50, and 100 μg / ml. Then The percentage free radical scavenging activity (% inhibition) was plotted against concentration in μg/ml.
Results and discussion
The physical properties of the ligands and their complexes were listed in I.R spectra:
The main stretching frequencies of the IR spectra of the ligand and complexes were shown in table 2 For the ligand, the spectra show the characteristics strong peak due to C=N stretching at 1612 cm -1 , indicating the formation of the Schiff base. Another strong peak at 1273 cm -1 is assigned to C-O phenolic stretching, while a sharp weak peak at 3329 cm -1 is characteristic of free -OH group [13] . Other peaks bands in the region 1000 -1500 cm -1 arise from benzene ring skeletal vibrations. The results strongly support the formation of the Schiff base [14] .
The IR spectra of the nickel complexes differ from that of the ligand. 1 H NMR spectra:
The 1 H NMR spectra for H 2 L is consistent with the expected structural formula in Fig 1. The singlet at 9.96ppm is due to phenolic hydrogen; a singlet at 8.24 ppm is due to imino hydrogen; and a multiplet in the range 6.70 -7.61 ppm is due to the aromatic hydrogens.
Furthermore a singlet at 1.33 ppm is due to tertiary butyl protons. The integration ratio for these hydrogens is 1:1:5.5 respectively (expected ratio =1:1:5.5), and supports the molecular symmetry for the Schiff base [15] . 13 C NMR spectra:
Further evidence for the proposed structure in Fig 1 can be drawn from 13 C NMR spectra.
The spectra shows 15 peaks, assigned as follows: 29 ppm (tertiary carbon atoms in the tert-butyl groups), 31.8 ppm for the six methyl groups, 159.4 ppm C-OH, 167.91 ppm C=N, The aromatic carbons lie between 120.6 -141.9 ppm. However, the expected number of peaks, after taking account of the symmetry of the structure, is 15.
UV-Vis spectra:
The UV-Vis spectral data of the ligand and their complexes in DMSO are listed in 11.3%, which is within the acceptable experimental error.
Antioxidant activity:
The antioxidant activity of the ligand and their nickel, copper and zinc complexes was measured in terms of their hydrogen donating or radical scavenging ability by UV-Vis spectrophotometer using the stable DPPH radical.
It has been shown that the free radical scavenging ability of the novel Schiff bases is dependent on the chemical substituents attached to the aromatic rings, and generally the antioxidant activity of all compounds was increased with increase of their concentration.
The prepared Schiff bases seem to have a very efficient conjugated system, which means that this type of compounds may play important role as antioxidant agents. In addition, the presence of hydroxyl groups, which are attached to aromatic rings can increase the conjugated systems and consequently increase the antioxidant activity of the corresponding Schiff bases. It is known that the antioxidant activity in phenolic compounds can take place through either of two mechanisms: hydrogen atom transfer, and electron donating ability [21] . The mechanism, which occurs here could be similar to that mechanism, which occurs in hydroxy chalcones and hydroxy flavonoids derivatives [22] [23] . 
Conclusion

